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in order to predict future atmospheric C02 levels. Such efforts also
appear in numerous reports and papers concentrating on calculating
climatic change, for example, JASON (1979) and Hansen et al. (1981).
The projections consist of little more than extrapolating rates of
fossil fuel emissions growth from recent decades out a century and more
into the future. These extrapolations can be regarded as simplifica-
tions or summarizations of more complete projections! they are useful
for studies of the sensitivity of the carbon cycle and climate system
but unpersuasive as elements of a comprehensive C02 assessment.

The projections based on relatively detailed analysis of an uncon-
trolled global energy-climate system, (B), which are the most important
for purposes of this section, differ greatly in their design, in the
extent to which formal models are employed, and in detail with respect
to fuels, geography, and other factors. Leading examples include those
made by H. Perry and H. H. Landsberg (1977) for the NEC Geophysics Study
Committee, the several projections by Rotty and by Edmonds and Reilly
of the Institute for Energy Analysis (IEA) of Oak Ridge Associated
Universities (Rotty, 1977? Rotty and Marland, 1980? Edmonds and Reilly,
1983a), the projections of Nordhaus (1977) and (1979), and those made
for the Energy Systems Program of the International Institute for
Applied Systems Analysis (IIASA) (Niehaus and Williams, 1979? IIASA,
1981) .

Category (C) projections, which require the basic analysis of
category (B) as input, seek additionally to take into account the
changing level of atmospheric C02 (or the costs of climatic change)
in the calculations. That is, C02 is included as a possible eventual
constraint pn the energy system. Projections incorporating this per-
spective are found in Nordhaus (1979, 1980), Council on Environmental
Quality (CEQ) (1980), A. M. Perry (1982), Perry et al. (1982), and
Edmonds and Reilly (1983a).

Almost all of the scenarios applied to studies of C02 that are
based on reasonably in-depth analysis of the energy situation project a
continued growth of energy demand (or consumption) to between about 20
and 40 terawatt (TW) years per year (yr/yr) over the next 40 or 50
years, an increase of two and a half to five times the recent level.*
These include scenarios developed for studies by the National Research
Council (NRC), the International Institute for Applied Systems Analysis
(IIASA), and the Institute for Energy Analysis (IEA) of Oak Ridge
Associated Universities and by Nordhaus (1979) . Several other energy
scenarios, like those of the Interfutures Project (1979), the Hudson
Institute (Kahn et al., 1976), the World Energy Conference (1978), and
Stewart (1981) are in the same range. Whenever such scenarios do not
project a large share of nonfossil energy, they lead to relatively
serious concerns about climatic change in the next 50 to 100 years.t

*Estimated global primary energy supply in 1975 was roughly 8 TW
yr/yr (IIASA, 1981).

tThe market share of nonfossil energy sources (including noncom-
mercial energy) is about 15% at present. The prominent scenarios
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